In a series of 76 patients with carcinoma of the tongue the occurrence of metastasis was related to the size and histological features of the primary tumour. 64% of patients with metastasis and 10% of patients with clinically negative neck showed spread beyond the node capsule. Fast tracks (long lymphatic pathways uninterrupted by nodes) seemed to be involved in the spread of metastatic cancer in at least 20% of patients with metastasis. With surgery and adjuvant radiotherapy based on the pathological stage, metastases confined to lymph nodes did not appear to affect short-term outcome.
INTRODUCTION
Management of the neck in patients with carcinoma of the tongue is a controversial matter. Here I describe the clinical and histopathological findings in a series of 76 patients. Many of the results are in keeping with the established view of tongue cancer. Nevertheless, their reiteration provides a basis for the presentation of novel findings and facilitates discussion of the clinical implications.
PATIENT SERIES AND METHODS
The series consisted of 76 consecutive patients with a squamous cell carcinoma of the oral tongue who underwent resection of the primary tumour with simultaneous neck dissection as the primary mode of treatment. None of the patients had received radiotherapy, chemotherapy or oral surgery, other than routine dento-alveolar and/ or diagnostic biopsy procedures.
The surgery was carried out by one of two consultant teams at the Regional Centre for Maxillofacial Surgery, Walton Hospital, Liverpool, between November 1989 and May 1995. The surgical specimens were submitted to the oral pathology diagnostic service at the University of Liverpool Dental Hospital where I made all the gross dissections and histological assessments according to a standard protocol' ,2. The results were analysed with Student's two-sample unpaired t test, the Mann-Whitney U test, Pearson's X 2 test, Yates' corrected X 2 test and Pearson's correlation test as appropriate/". In all analyses, statistical significance was claimed for a two-sided P value of less than 0.05.
The series comprised 53 men (70%) and 23 women (30%). The men had a mean age of 56 years [standard
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Sciences, School of Dentistry, Liverpool L69 3BX, England deviation (SO) 11.7, range 30-811-significantly less than the mean age of 66 years (SO 8.3, range 42-80) of the women (P<0.0005). The site of origin of the primary tumour appeared to be the lateral aspect of tongue in 41 cases (54%) and the ventral aspect in the remaining 35 cases (46%). Some of the ventral tongue tumours extended onto the sublingual mucosa. There was no significantdifference in the site of origin in relation to sex (P=0.84) or age (P=0.65). The clinical stageS was T1 in eight cases (11%), T2 in 35 cases (46%), T3 in 11 cases (14%) and T4 in the remaining 22 cases (29%). 17 (77%) of the T4 tumours were arising from the ventral tongue and most were staged T4 on account of suspected bone involvement. 50 patients (66%) underwent resection of the primary tumour with a simultaneous unilateral neck dissection, and in the remaining 26 patients (34%) the neck dissection was bilateral. Hence, 102 sides of neck were available for pathological assessment. 16 (16%) were standard radical procedures yielding an average of 48 nodes (SO 17.2, range 31-96); 37 (36%) were full-functional procedures yielding an average of 39 nodes (SO 11.1, range 18-63) and the remaining 49 (48%) were supra-omohyoid procedures yielding an average of 23 nodes (SO 8.5, range 8--46). Lymph nodes were assigned to five anatomical levels (level I, submandibular / submental; levels II-IV, superior, mid-and inferior cervical; level V, posterior triangle). In total, 3311 nodes were recovered and 213 (6.4%) were positive for metastatic disease.
FREQUENCY OF METASTASIS IN RELATION TO FEATURES OFTHE PRIMARY TUMOUR
There was histological evidence of lymph node metastasis in 47 patients (61% of the series) including eight with simultaneous bilateral metastases. Hence, 55 sides of neck dissection contained at least one positive node. When the groups with and without metastasis were compared, there were no significant differences in relation to several clinical features: sex (P=0.25); age (P=0.94); site of origin (P=I)j and clinical T stage (P=0.068). Metastasis occurred in 25% of the T1 tumours compared with 55~77% of higher-staged tumours. However, there were significant differences between the two groups in relation to several histological features including the two laboratory measurements of tumour size. The mean diameter of tumours with metastasis was 38mm (SO 15.4, range 8-85) compared with 30mm (SO 15.7, range 5-70) in patients without metastasis (P=0.031). The mean reconstructed thickness! of tumours with metastasis was 19 mm (SO 8.4, range 5-45) compared with IOmm (SO 6.9, range 1-25) in patients without metastasis (P<O.OOOI). None of the 10 tumours with a thickness of less than 5 mm metastasized. The relationship between tumour thickness and diameter is shown in Figure  1 . There was a significant positive association in cases with metastasis (P< 0.001), but not in cases without metastasis (P=O.22), since several tumours with an extensive surface area were relatively thin, thus illustrating a major disadvantage of clinical T staging based on tumour surfacediameter. Vascular invasion-was identified in 37 (79%) of the 47 cases with metastasis and in six (21%) of the 29 cases without (P<O.OOOI). Vascular invasion in patients without metastasis may indicate a poor prognosis since four of the six patients have died of an intra-oral recurrence. Perineural invasion! was identified in 34 (72%) of the 47 cases with metastasis and in 10 (34%) of the 29 cases without metastasis (P=O.0023). The histological malignancy grade was determined by the multifactorial system proposed by Anneroth et 01. 6 with modified scoring criteria I. Grading was limited to cells at the invasive tumour front", The total grade in relation to the metastatic status is shown in Figure 2 . The score was significantly greater in patients with metastasis (P<O.OOOI). A study on archival material (unpublished) showed good agreement between the biopsy score and the resection score. Hence, grading of biopsies that include part of the invasive tumour front can provide important information on the likely metastatic status. The results will be illustrated by an initial description of the number and position of positive anatomical levels and positive nodes in the series as a whole followed by a description of the patterns of involvement seen in individual patients.
TOPOGRAPHY OF THE CERVICAL METASTASES

Topographical features in the patient series
Metastasis was diagnosed histologically in 47 (61%) of the series of 76 patients including eight with bilateral positive nodes. Hence, bilateral metastases were unusual, affecting 11% of the series of 76 patients and 31% of the 26 patients who underwent bilateral neck dissection. In all eight cases with bilateral metastases, the primary tumour involved either the base of tongue or the floor of mouth. 33 (85%) of the 39 patients with unilateral metastases had positive nodes confined to one or two anatomical levels. The number of positive levels in the eight patients with bilateral metastases ranged from 2 to 7. Four of the patients with bilateral spread had extensive disease in one side of the neck and only minimal involvement of the other side (only micrometastascs") .
Level II was involved in 22 (88%) of the 25 patients with tumours of the lateral tongue, while in patients with tumours of the ventral tongue metastases were most prevalent at level I, which was involved in 19 (88%) of the 22 patients.
The number of positive nodes per patient ranged from 1 to 25, but 26 patients (55%) had only one or two positive nodes. In total, 213 positive nodes were recovered. In patients with tumours of the lateral tongue, 58 (52%) of the 112 positive nodes were located at level II. In patients with tumours of the ventral tongue, 33 (33%) of the 101 positive nodes were located at level I and 45 (45%) at level II. Only three patients in the present series had positive nodes in the posterior triangle and all three showed involvement of nodes at levels II-IV. However, in a further three patients, the adipose tissue of the posterior triangle was involved by direct spread from nodes at level II. Hence, the possibility of direct involvement should be considered, in addition to nodal involvement, when the use of partial neck dissections is debated.
Topographical patterns in individual patients
The topography in individual patients will be described in terms of the position and size of each positive node, its degree of replacement and the presence and the extent of spread beyond the node capsule. All of these features relate to the volume of metastatic carcinoma and they are interrelated. By selecting the extent of extracapsular spread, a feature 'of known prognostic importance''r!", as the main criterion, and the degree of nodal replacement as the second criterion, patients could be classified into five groups.
Category 1: Macroscopic extracapsular spread involving adjacent anatomical structures
Eight (17%) of the 47 patients with metastasis fell into this category. In three the primary tumour was relatively small (stage T2). In all eight cases, some of the positive nodes were partially fused or matted together. This group of patients had the largest number of positive nodes (range 4-25, median 11) and three of the eight patients had bilateral metastases. In six dissections, tumour was spreading into skeletal muscle or its fascia and full-thickness invasion of the internal jugular vein was evident in five cases.
Category 2: Macroscopic extracapsular spread confined to the perinodal fibro-adipose tissue 12 patients (25%) fell into this category, and in six the primary tumour was staged T2. Some of the positive nodes were partially fused in six patients, and the number of positive nodes per patient ranged from 2 to 9 (median 3). One patient in this group had bilateral positive nodes.
Category 3: Microscopic extracapsular spread
Extracapsular spread was evident only on histological assessment in 10 patients (21%). The number of positive nodes in this group of patients ranged from 1 to 13 (median 2), and three patients had bilateral spread. Not infrequently, microscopic extracapsular spread was seen in small nodes and in nodes only partially replaced by tumour.
Category 4: No evidence of extracapsular spread 11 patients (23%) fell into this category. The number of positive nodes per patient ranged from 1 to 6, but seven patients had a single positive node. One patient in this group had bilateral metastases. The degree of replacement of the positive node ranged from > 3 mm to total replacement of the nodal architecture. Also, the size of the positive node varied. Frequently, a small node was positive while stepserial sections of neighbouring large nodes showed no evidence of tumour. Some nodes containing small tumour deposits appeared to be enlarged, but the increase in size was due to reactive hyperplasia of the lymphoid tissue rather than expansion by the tumour mass.
Category 5: Only micrometastases
This group of six patients had only tiny microscopic deposits of tumour, usually within the peripheral sinuses with no replacement of the nodal architecture. In all cases, the tumour within anyone node was no more than 3 mm at any level of sectioning. Four patients had micrometastases in a single node and the remaining two patients had two positive nodes. Four of the six patients with micrometastases had large T3/T4 tumours, and in the series as a whole there appeared to be only a poor correlation between the size of the primary tumour and the volume of metastatic carcinoma.
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No metastases In the present series of 76 patients, 102 sides of neck were available for clinical and histological assessment. Clinical assessment involved physical palpation, supplemented in most cases by computed tomography and magnetic resonance imaging. The neck was deSignated clinically positive if any of the investigations suggested that metastasis was present. Metastasis was detected histologically in 34 (77%) of the 44 clinically positive sides of neck and in 21 (36%) of the 58 clinically negative necks. Hence, the overall accuracy of the clinical assessment was 70% (sensitivity 62%; specificity 79%). There were plausible pathological explanations for 14 (66%) of the false-negative assessments. Seven false-negative sides of neck dissection contained only micrometastases. It is unreasonable to expect sectional imaging techniques to detect these tiny deposits since they are not visible to the naked eye. In a further seven cases, at least one node contained a tumour deposit of more than 3 mm. However, the deposit measured less than 5 mm and hence was unlikely to be detected on sectional imaging given the established criteria. The 21 false-negative necks yielded a total of 45 positive nodes. Only three nodes (7%) were located close to the tendon of omohyoid, and none were in the posterior How often are fast tracks involved in the metastatic spread of tongue cancer? Fast tracks were defined by McKelvie 12 as long pathways without interruption by nodes, which allow rapid transit through an apparently uninvolved dense nodal field. In my opinion, the detailed topography supported the involvement offast tracks in 10 (21%) of the 47 patients with metastasis. Three patients (6%) showed involvement of level III or level IV without involvement of either level I or level II; four patients (9%) showed involvement of levels II and IV, with skipping of level III; and three patients (6%) showed a peppering of nodes at multiple levels, without any macroscopic focus of metastatic disease. I have seen a peppering by micrometastases in association with one floorof-mouth tumour, but I have not seen 'skipping' in association with tumours at other intra-oral sites. Hence, fast tracking appears to be almost exclusive to tongue cancer, and its involvement in at least 20% of patients has important surgical implications. Nevertheless, in most patients with tongue cancer, the metastatic tumour appears to progress down the neck by a simple overflow mechanism similar to that at other intra-oral sites. As a consequence, the highest numerical level of involvement may be represented by only micrometastases. This was the case in 10 patients in the present series (in addition to the six with micrometastases only), and it may explain why some limited partial neck dissections fail.
Alive Dead
Questions related to the topography of the cervical metastases
How closely does the topography relate to outcome?
A complicating factor in assessing the prognostic importance of the detailed topography is adjuvant radiotherapy. This is given on the basis of pathological staging to patients with one or more of these features: involved or close surgical margins at the primary site; two or more positive nodes; extracapsular spread, including microscopic extracapsular spread. The status of the patient at last contact is shown in Table 1 . The length of follow -up is variable and some of the groups are small and take no account of adjuvant radiotherapy. Nevertheless, the preliminary results merit brief consideration. 14 (61%) of the 23 deaths directly due to the cancer followed an intra-oral recurrence. Only seven patients died of regional disease in the absence of failure at the primary site and all seven showed extracapsular spread of metastatic tumour in the original resection specimen. With the present treatment regimen, it appears that the prognosis is not worsened by either macroscopic metastases confined to the lymph node or micrometastases, even when multiple nodes are positive. The outcome for patients with metastasis confined to the nodes is similar to that of the patients with no histological evidence of metastasis, and this seems to provide important indirect evidence in favour of elective neck treatment.
triangle. Microscopic extracapsular spread was evident in six (29%) of the 21 false-negative necks. Hence, 10% of the 58 clinically negative necks showed extracapsular spread, and this finding provides further important indirect evidence in favour of elective neck therapy.
